Physicochemical characterization of bovine retinal arrestin.
The native conformation of bovine retinal arrestin has been characterized by a variety of spectroscopic methods. The purified protein gives rise to a near uv absorption band centered at 279 nm which results from the absorbance of its 14 tyrosine and one tryptophan residue. The extinction coefficient for this absorption band was determined to be 38.64 mM-1, cm-1 using the tyrosinate-tyrosine difference spectrum method; this extinction coefficient is ca. 17% lower than the previously reported value, and provides estimates of protein concentration which are in good agreement with estimates from the Bradford colorimetric assay. When native arrestin is purified to homogeneity, it displays a fluorescence spectrum which is dominated by tyrosine emission with no discernible contribution from tryptophan. Observation of the tyrosine-like fluorescence is dependent on the purity and structural integrity of the protein. Denaturation of arrestin by guanidine hydrochloride results in a diminution of tyrosine fluorescence and the concomitant appearance of a second fluorescence maximum at ca. 340 nm, presumably due to the single tryptophan residue. Thermal denaturation of arrestin leads to a conformation characterized by a broad fluorescence band centered at ca. 325 nm. Study of the arrestin fluorescence spectrum as a function of temperature indicates that the thermal denaturation is well modeled as a two-state transition with a transition midpoint of 60 degrees C. Temperature-dependent far uv circular dichroism studies indicate that changes in secondary structure occur coincident with the change in fluorescence. Studies of the temperature dependence of arrestin binding to light-adapted phosphorylated rhodopsin shows a strong correlation between the fluorescence spectral features of arrestin and its ability to bind rhodopsin. These data suggest that the relative intensities of tyrosine and tryptophan fluorescence are sensitive to the structural integrity of the native (i.e., rhodopsin binding) state of arrestin, and can thus serve as useful markers of conformational transitions of this protein. The lack of tryptophan fluorescence for native arrestin suggests an unusual environment for this residue. Possible mechanisms for this tryptophan fluorescence quenching are discussed.